A Guide to Planning and Installing

Drvy Fire
Hydrants

John Pohlman Robert White
Forester-Ranger (Ret.) Forestry Technician-Advanced

Wisconsin Department of Natural Resources
N4103 WSH 27
Ladysmith, WI 54848-9309 USA

PUB-FR-044 2003



Table of Contents

Preface ... 1
Planning Your Hydrant Locations.................ccoooiiiiiiiiiiii e 3
Field Checking Locations & Design Considerations ...........................cooe.... 3
How To Use The Charts ... 5
COSES it 5
Permits And Land Use Agreements...............c.ocoooiiiiiiiieeiiiiiieeiiiieeee 6
Installation Of Hydrants.....................cccooo 7
FOUHOW-UD .o 11
Chart A 11
Chart B 12
Chart C..oooii 13
Dry Hydrant Water Delivery System Components ...........................o..... 14
Design Worksheet .............ooooooiiiiii i 15
Example 1. .o 16
Appendix A-1 — Application For Dry Hydrants Page 1 .............................. 17
Appendix A-2 — Application For Dry Hydrants Page 2 .............................. 18
Appendix A-3 = Plot Plan ... 19
Appendix A-4 — Plot Plan Sample ............ccoooooiiiiiiiiii 20
Appendix B — Fee For Decisions ...............ccoooiiiiiiiiiiiiiiiiiiieeie e 21
APPendix C — MaD ...ooiiiiii i 22
Appendix D — Land Use Agreement ................c.ccoooooiiiiiiiiieeeeii . 23
Appendix E — Resolution ... 24
Flgure 1 .o 25
FIQUIE 2 oo 25
FIQUIE 3 o 26
Figure 4 — Seasonal Hydrant Adaptation ...................cccccoviieeeiiiiiiin. 27

FReld INOLES ... 28



Preface

This booklet is intended to assist fire service
personnel, municipal agencies, and private
companies or individuals in the planning and
installation of ‘Dry Fire Hydrants’. Since each
installation will be unique in itself, we will try to
present an orderly method to plan for and install
a Dry Fire Hydrant system. Personnel involved in
installing a dry fire hydrant system are
encouraged to read this booklet thoroughly
before beginning fieldwork on the project.
Installation tips were obtained from numerous
fire departments throughout Wisconsin, along
with the experiences of several fire departments
from Rusk County, Wisconsin.

The installation procedures described in this
booklet apply to the use of 6" Schedule 40 PVC
pipe for the hydrant. Some alterations in the
installation methods will be necessary for other
types of materials that may be used for hydrant
installation.

The dry fire hydrant system described, is
designed to be used with fire department engines
and/or high volume pumps, not small portable
pumps.

Products mentioned in this booklet are
examples of materials that are available for use in
a dry fire hydrant project. The Wisconsin
Department of Natural Resources does not
endorse any specific product or manufacturer.

Other recommended materials to help in the
planning and installation processes are:

1. A video production that goes with this booklet
entitled Planning for and Installing Dry Fire
Hydrants is available from the Wisconsin
Department of Natural Resources, Tomahawk,
WI 54487. Cost is $7.00, ppd.

2. A booklet and video entitled Operation Water
produced by the NFPA and available from the
National Interagency Fire Center, Boise, ID
83705. Cost is $2.83, ppd.

3. NFPA 1142, Standard on Water Supplies
for Suburban and Rural Fire Fighting, 2001
edition, available from NFPA, P.O. Box 9101,
Quincy, MA 02269.

We hope that the enclosed information will
assist you in the planning and installation of your
dry fire hydrant system. Comments and pictures
of your installation would be appreciated.

If you should have questions that are not
covered in this booklet or tips and ideas on dry
fire hydrants that you would like to share with
other fire service personnel, you may contact the
authors at: Wisconsin Department of Natural
Resources, N4103 WSH 27, Ladysmith,WI
54848-9309 USA Telephone (715) 532-3911
Robert White, Forestry Technician-Advanced.

The Wisconsin Department of Natural Resources provides
equal opportunity in its employment, programs, services,
and functions under an Affirmative Action Plan. If you
have any questions, please write to Equal Opportunity
Office, Department of Interior, Washington, D.C. 20240.

This publication is available in alternative format (large
print, Braille, audio tape etc.) upon request. Please call
608/267-7494 for more information.






Planning Your
Hydrant Locations

A. If this is a county-wide or multiple jurisdiction
project, set up a meeting between all of the
area fire departments and/or municipal
agencies involved. If you are located within a
DNR organized fire control area, consider
inviting the DNR Fire Officer. These people
should know the waters of their particular fire
jurisdictions very well. The local DNR Fire
Officer can assist with maps, permits, fill-site
information, and any grant program applica-
tions. In this way you can plan the location of

the dry fire hydrants to avoid two departments

placing hydrants right next to each other. In
some cases, one fire department might have

to cross over into another fire jurisdiction for a

good water source, thus creating the situation
that two fire departments are sharing a single

dry fire hydrant. When this occurs, it generally

balances out between the involved depart-
ments and helps to reduce the cost to all
departments involved in the project.

B. On a county or jurisdictional map, locate the
areas in which you would like to install a dry

fire hydrant. You may wish to consider popula-

tion trends, property valuation, loss potential,
and fire history to help prioritize your selec-
tions. Mark each location, along with its
priority, on the map. Consider installing high
priority hydrants first, and others in future
years as a long-range plan. Once you have
found the general areas, locate the closest
water sources; (i.e., lakes, streams, flowages,
farm ponds, etc.) that may serve as a hydrant
location. Three miles or less between
hydrants is a good average
distance to keep turn around
time to a reasonable minimum.

Field Checking
Locations & Design
Considerations

After the locations have been mapped, it is
time to check them out in the field. Some of the
things to look for during field checking are:

A. Determine the riparian land owner at the site
location. You need their permission to do the
work on their property. BE SURE TO GET
THE PERMISSION IN WRITING !! Also, if the
hydrant is on a road ROW, you will need
town, county or state DOT approval(s). If a
railroad owns the property, you will need their
permission and may be required to pay a land
use fee. If the town or county owns the
property you will be digging on, you will need
their permission. Obtaining written permission
may take some time and, in the case of town
or county ownership, may require the town
board or county board to pass a resolution
permitting your activity. (See Permits and
Land Use Agreements).

B. Depth of water at the site during the lowest
water levels of the year. This is the most
critical consideration. You need a minimum of
4' to 5' of water over the suction screen and
pipe during low water. This will prevent
freeze-out of the screen, obstructions to
navigation, and reduce the chance of water
swirl (cavitation) while drafting. The depth of
water can be checked by boat with a depth
line or stick. You may also use Scuba divers if
they are available from local clubs. Take into
consideration the 25, 50, and 100 year water




levels if this information is available. This will
give you an idea of what kind of low and high
water levels you can expect during drought or
flood years.

.What is the composition of the bottom of the
lake, stream or pond? You need a sand, sand/
gravel, gravel, or gravel/rock type of bottom
for the hydrant to work well. Otherwise, muck
and/or vegetative matter may clog up the
suction screen. You may be able to purchase
some type of mat to lay down under your
suction screen to retard vegetative matter from
growing up into your screen, or if you have
enough water depth, you can raise the screen
up off the bottom.

. Check the ease of digging. Can a large
backhoe get close enough to the water or out
into the water to reach out and get down at
least 5 feet below the surface of the water to
start the trench?

. Consider how you are going to protect the
hydrant connection from damage or burial by
snow. Do you need to put in posts, etc. to
serve as a crash barrier? How will you mark
the hydrant to avoid it being hit by a snow
plow? Who will be responsible for keeping the
hydrant locations open in the winter? What
type of suction hose support do you need?

. After you have found the required water depth
and if the area is suitable for a hydrant loca-
tion, measure to the shore to figure out the
amount of pipe that will be needed in the
water. Commercially made screens are gener-
ally 5 feet in length and should be included in
this measurement. Then measure from the
shoreline to the location for the hydrant
connection. Add the vertical riser height to
these figures to give you the approximate total
feet of pipe for the installation. Remember, if
you have a gently-sloping shoreline you will
have to insulate or mound over your pipe and
around your vertical riser to prevent freeze-up

of the water standing in the pipe and vertical
riser. ldeally, you should have 5 to 6 feet of
soil over the lateral pipe run and around the
riser above the highest water level in your riser.
Be generous in your estimate of pipe needs as
it is better to have too much pipe than to be
short of pipe for your project. (Remember—
the fewer joints the better, and the less chance
for air leaks in your hydrant).

. Before leaving the proposed hydrant location,

check for any utilities (gas lines, telephone,
CATV, electric service, etc.) that may be af-
fected. IT IS YOUR RESPONSIBILITY TO
HAVE ALL UTILITY OWNERS NOTIFIED AT
LEAST 3 WORKING DAYS BEFORE YOU
START EXCAVATING (per s.182.0175(2)(a)(3),
Wis. Stats.). Charts A and B are for PVC pipe
and will assist you in determining how long a
lateral lay and how much vertical lift you can
have and still flow the rated capacity of the
pump or engine used at the hydrant location.
Chart C is for hard rubber suction hose used for
connecting the pump to the hydrant. There are
other charts available for pipes made of different
materials. They can be obtained from any local
engineering firm or possibly your local library.
Use the Design Worksheet to assist you in laying
out your hydrant. Also, see Example 1.




How to Use the Charts

1. Add the total length of straight pipe you will
use at the site (screen +lateral run + riser +
wide sweep pipe = STRAIGHT PIPE). Write
this down on the Design Worksheet at step 1.

2. Using Chart A, add up the number of feet of
straight pipe equivalent for all fittings used to
make up the hydrant (elbows + hydrant
adapter + any reducers = STRAIGHT PIPE
EQUIV. FOR FITTINGS). Write this down on
the Design Worksheet at step 2.

3. Add the numbers from step #1 and step #2
together to obtain the TOTAL STRAIGHT
PIPE EQUIVALENT of the hydrant. Write this

figure down on the Design Worksheet at step 3.

4. Determine the maximum GPM you want the
hydrant to flow. Usually this would be the
pumping capacity of the pump or engine you
would use at this hydrant. Write this figure
down on the Design Worksheet at step 4.

5. Using Chart B, determine your head loss due
to friction per 100' of pipe (number from step
#3) based on the GPM from step #4. If you
have over or under 100' of pipe equivalent
(from step #3), you must adjust your head loss
from the chart. Example: Your TOTAL
STRAIGHT PIPE EQUIVALENT is 110" and
you want 1000 GPM — head loss from the
chart is 5.8'/100' of pipe. For this run, you
would have a head loss of 6.4' (5.8' X 110" /

100' = 6.4). Write your figure down as HEAD

LOSS FOR PIPE AND FITTINGS on the
Design Worksheet at step 5.

6. From Chart C, figure your head loss due to
friction in the suction hose you will be using

on the hydrant. Write this down on the Design

Worksheet as SUCTION HOSE HEAD LOSS
at step 6.

7. Next you must determine your static lift. This
is the vertical distance from the water’s
surface in the hydrant pipe ( use the lowest
water level as it will represent the maximum
lift needed) to the pump intake. Write this
figure down on the Design Worksheet as
STATIC LIFT at step 7. You should try not to
exceed 8-10' if possible. Remember — this is
a vertical measurement!!

8. Add the answers from steps 5, 6, and 7
together on the Design Worksheet at step 8.
This will give you your TOTAL SUCTION
LIFT. You do not want to exceed 20-25' of
Total Suction Lift at the pump intake. If you

do, all the pump capacity will be used for
suction (or lift) and the pump may not flow its
rated capacity.

. Basically what this is saying is the higher the

flow you want to obtain from the hydrant, the
smaller the number needs to be under Total
Suction Lift. You can do three things to affect
the total lift. You can: 1) shorten your lateral
run, 2) move the pump intake closer to the
water level in the riser thus lessening the static
lift, or 3) use larger pipe for the lateral run and
riser, then reduce down to 6" at the hydrant
connection. This will reduce your friction loss
in the pipe thus lowering your head loss in
step 5.

Costs

A.When planning for your dry hydrants, you can

figure an approximate cost of $750 to $1000
per hydrant, including contractor labor and
machine costs. This is an average figure when
using 6" Schedule 40 PVC pipe, a commer-
cially-made screen, and hydrant connector.
You may be able to get a contractor to donate
the labor and thus reduce the cost per hy-
drant. If using other pipe material, adjust the
cost accordingly. Shop around for pipe prices
and hydrant materials. There is a large range
of pricing for these items.

. If you wish to save some money and have the

time, manpower, and patience, you can make
your own round suction screens. You will
need: 1) a 5-6' piece of 6" schedule 40 PVC
pipe, 2) a 6" coupler, and 3) a 6" end cap.
Drill 1000 holes 5/16" around 32.15/2.15, of
the pipe leaving a strip on the side with no
holes. Glue the coupler on one end and attach
the cap to the other end by drilling through
the cap from the side after it has been placed
over the end of the 6" pipe. Pin the cap to the
pipe so it can be removed if there is a need to
clean out the interior of the suction screen. A
commercial screen costs about $100—$125.
You can make one for about $25—$30.
Check with local school shop classes. They
may be willing to make the screens for you.

. Determine the number of dry hydrant sites you

wish to install and apply for any available grants
that may help to cover some of the costs.

.If this is a county-wide or multiple jurisdiction

project and you are applying for grants
through WDNR, submit the grant applications
as instructed on the grant application.



Permits and Land Use Agreements

(As it pertains to the State of Wisconsin)

A. Pick up, fill out and submit the required forms

for the sites you have selected. Check with the
DNR Water Management Specialist for what
they want you to file. Generally, these items
are needed:

1. Application/Permit for Dry Fire Hydrant
Projects (Form 3500-96, see Appendix A-1
thru A-4). The riparian landowner and
sponsor (e.g. fire department, or municipal-
ity) must be listed and sign as co-applicants.

2. Dry fire hydrant project plan, including
materials to be used and sectional views
(see Appendix A-3).

3. A completed, signed, and dated Fee Form
(Form 3500-53A, see Appendix B) along
with the required fee (Note: Governmental or
municipally funded projects are fee exempt).

4. Plat map of township showing the exact
location of dry fire hydrant. (see Appendix C)

5. You will need to submit clear photographs
of the project site. Include at least 1 front
view and 1 side view. You may also be
required to submit clear photos after the
completion of the project.

D.

6. Land use agreement(s) between the riparian
landowners involved and the fire depart-
ment or agency installing the hydrant on
private, town, and county lands, (see
Appendix D), or a copy of the permit
issued by state D.O.T., railroad company or
power company for state highway, RR, or
power company lands.

7. For any dry fire hydrants going in on town
or county property, the town or county
attorney may recommend a resolution by
the governing body to allow the installation
of the hydrant. (see Appendix E)

. Check with the county zoning administrator to

see if they require any permits to satisfy their
zoning ordinance.

. If you use private farm ponds for your site,

you may not need any permits under certain
conditions. Check with your DNR Water
Management Specialist and County Zoning
Administrator.

The Army Corps of Engineers will issue their
own permit for your project, if necessary. The
DNR Water Management Specialist will submit
a copy of the permit application to the Corps
of Engineers.

. The riparian landowner and fire department

or municipality may wish to register the Land
Use Agreement with the County Register of
Deeds. This would show on the abstract of
subsequent landowners that an agreement
does exist for the hydrant.




A. Locate a contractor with a large

Installation of Hydrants

backhoe (generally, the larger the
better, as you may need the long
reach). REMEMBER — NOTIFY
ALL UTILITIES AT LEAST 3
WORKING DAYS IN ADVANCE
OF STARTING TO EXCAVATE!!
CALL — BEFORE YOU DIG!!

. Try to start your installations
when the water is warm and at
its lowest level. Avoid installing
the hydrants immediately after a
heavy rain as this may affect the
water levels. It is important that
the suction screen be 4 to 5 feet
below the lowest water level that
can occur at the hydrant site.
This will avoid freeze up during
low water conditions and mini-
mize obstructions to navigation.

. You will need a certain amount
of clean fill hauled to the site.
Also, you will need some top
dressing material that can be seeded and
mulched. Choose material that will not wash-
out easily. It is a good idea to mound-up the
dirt over the pipe to help prevent frost pen-
etration and maintain your grade when the
loose soil settles.

.Mark the backhoe bucket or arm to make sure
you are deep enough when you start the
trench. Remember this is a vertical distance
and in order to work properly, the bucket and
arm of the backhoe must be able to work
through the vertical position while digging.

. Dig in the hydrant trench. Keep the bottom of
the trench level and at the same depth all the
way into the hydrant connection location. Do
not allow anyone to go into the trench!!
It is not necessary and is an extreme
safety hazard!!

. It is less complicated to maintain a level trench
cut all the way to where the riser will start up
to the hydrant connection, rather than to try
to slope the pipe up from the shore. (See
Figures 1 and 2). A sloped trench may be
more advantageous when dealing with ex-
treme elevation difference and distances
between the top of the bank and the shore. A
sloped trench can effectively reduce the
TOTAL SUCTION LIFT by having a shorter
total run of pipe, and using fewer angled

Photo 1: Gluing pipe fittings together and taping joints.

elbows. Digging the trench to match the 45°
angles can make this type of installation more
complicated.

. Glue the screen section, pipe, elbows, and

riser pipe together and let the glue set-up. It is
better to use two (2) 45° elbows and a short
piece of PVC pipe for the riser elbow rather
than one 90° elbow. The wide sweep would
allow you to insert a 2 1/2" suction hose into
the pipe if your hydrant connection was
broken off. We taped the joints with an
adhesive-backed, rubberized, wide tape for
extra sealing to help prevent air leaks. (See
Photos 1 & 2).

.When the trench is finished and the glue has set

up, launch a boat and run out the screen and
pipe. You can set the screen end on the edge of
the boat. The pipe will float until you sink the
screen. It helps to have one or two people with
chest waders to work in the water. They can
help line up the pipe with the trench. BE
CAREFUL THAT THEY DO NOT FALL
INTO THE TRENCH WHEN DOING
THIS. ALL PERSONNEL IN OR ON THE
WATER SHOULD BE WEARING A
PERSONAL FLOATATION DEVICE!
Make sure the pipe and screen are directly over
the trench before you release the screen and
sink the pipe. It is possible to pull the whole
hydrant assembly back out of the water to redo



Photo 2:

Gluing riser
section on the
assembled
horizontal run
section. Note the
wide sweep elbow.

Photo 3: Assembled hydrant system ready for placement
in the water.

a mistake after it has been sunk ‘ 1.
if the connections hold. Proper
placement is a must for success-

ful operation in the future. (See
Photos 3, 4, & 5).

[. If you have access to a scuba
diving team, have them check
your screen position when the
sediment in the water settles.
Ideally, they should do this
before you start to back-fill the
trench. They can tell you first
hand if you have a problem
with your suction screen or not.
If the water is too murky for Photo 4: Aligning pipe assembly with the trench.
them to see at this point, have

them check the screen a couple

of days later, after the water has had a HB
better chance to clear. Some of the :
things that should be checked for are: i
large rocks on the pipe or suction
screen, pipe extending too far out into
the water (if installation was made in
moving water this could cause move-
ment of the screen and pipe with the
current), back-fill covering the screen
(or any part of the screen), or the
screen is in the trench or a hole (water
movement could cause the screen to
be covered with sand, etc.). The divers
can also place your mat material under :
the screen if you should need a mat. If Photo 5: Sinking hydrant assembly into the trench after proper
you have a long run of uncovered PVC alignment.

pipe laying on the bottom of the lake

or stream, be sure to weight it down to

prevent it from floating up during back-

flushing or moving with the current. If the

screen extends out over a dropoff or is in a

fast current, it must be tethered to the bottom

to prevent movement or floating.




Photo 6: Top of riser pipe temporarily covered with
hydrant connection to prevent fill material from
entering pipe.

J. Back-fill the trench both in the water and out,

Photo 7: Riser
pipe extending
above ground
before being cut
to proper
height.

bringing the shoreline back to natural grade,
slightly higher over the pipe. A Bobcat can
work well for this. Cover the opening in the
riser pipe to prevent rock and fill from falling
into the pipe while back-filling. (See Photo 6).

Again, remember that during high water, the
water level in the pipe and riser will move
towards the frost line. You must prevent the
frost from reaching this water or your hydrant
could freeze up! To do this, you can mound up
dirt around the riser and over the pipe, or lay
down a Styrofoam barrier around the riser and
along the pipe 2' to 3' under the top of the
ground. Commercially made Styrofoam
sleeves are available to fit most sizes of pipe.

. You will now have a long length of riser pipe
sticking out of the ground. (See Photo 7).
Measure the distance from the bottom of the
suction intake on the pump that will be used
with your hydrant to the ground at the
hydrant location, with the pump positioned as
it would be when you would be pumping. Cut
off the riser so that when you attach the
hydrant connection to the riser, the top of
the opening of the hydrant connection is
lower than the bottom of the pump intake.
This will prevent any airlocks in your suction
line. It is very important that the pump intake
be above the hydrant connection!! (See Figure
3, and Photo 8)

Photo 8: Hydrant connection installed on pipe so
that it is below the pump intake.

L. Set up your guards and any suction hose
support you feel necessary. Remember there
is a lot of weight on the hydrant connection
when you have suction hose attached and are
drafting. Finish level, seeding, and mulching
the area to prevent erosion. (See Photo 9).

M. Test pump the hydrant.

N. Paint the hydrant in the color of your choice.
Unless the PVC pipe that you are using is
sunscreen protected, the pipe exposed to
daylight must be painted to prevent ultraviolet
light from breaking down the chemical com-
position of the pipe!

O.Remember to back-flush the hydrants as
often as necessary to remove any debris that
may accumulate on the screen (leaves, soil,
sticks, etc.).



Photo 9: Completed hydrant installation with
guards and suction hose support installed. Area
has been seeded and mulched to prevent erosion.

P. There is some debate as to the correct position
of the screen. A commercial-built screen
comes with holes drilled on about 2/3 of its
surface and a strip with no holes drilled. Some
prefer the holes facing down towards the
bottom to help prevent water swirl during low
water levels. Others prefer the holes facing up
so as not to draw foreign matter into the
screen. The individual installation and pump
flow probably best determines which way to
face the screen. A baffle can be installed above
the screen to reduce water swirl if you decide
to have the holes facing upwards. There are
several styles of commercially made screens
available to fit different installation situations.

Q.If your only water source would be a shallow
pond, lake, or stream, you may have to
consider a seasonal-type hydrant — one that
is only good during certain times of the year,
i.e., spring, summer and fall.

R. Many good locations for water points may
have been overlooked because of installation
problems. For example, the installation of a
hydrant on a bridge, or where the hydrant
pipe would not be able to be buried below the
frost line. Obviously, these hydrants would
freeze in cold weather, making them in-
operable for several months of the year.

10

The Wascott VFD has developed a method
for making these “seasonal hydrants” useable all
year. The principle is to inject low pressure air
into the hydrant to evacuate the water, and make
the hydrant freeze resistant. The method is
simple, inexpensive, and reliable, and may
expand the number of sites that can be adapted
for hydrant use. This method would only work if
the screen remains below the bottom of the ice
during winter freeze-up and enough water
remains unfrozen to provide the required
volumes. The lateral run of pipe should be at a
slight downward angle towards the screen to
allow for near total evacuation of the water back
down to the screen. Remember to check the air
pressure gauge periodically to make sure you are
maintaining your pressure in the hydrant. See
Figure 4 for instructions on this adaptation.



Follow-Up

A. Notify the DNR Water Management Specialist
or designee when your installation is complete
so that they can close out the surveillance
forms for the project.

B. Compile all records, bills, cancelled checks,
and submit them to the DNR at Madison for
payment of any grant money.

C. Contact property owners, township and
county officials, and let them know of the
hydrant location(s). Get a commitment from
them to keep the hydrant sites plowed and
shoveled out during the winter. You may need
to contract for this service if it will not be
provided by local units of government.

D. Give maps of hydrant locations to mutual aid
fire departments and local fire dispatch so they
can quickly locate them. You might want to
assign a fire plate or rural address number to

the hydrant site to assist in locating the hydrant.

E. Advise all property owners in the area of the
hydrant(s) to contact their insurance agents
and explain that they now have an all-weather,
year around water source near them for fire
suppression. This may decrease their property
insurance rates.

F. The fire department may wish to contact ISO
to advise them of their dry fire hydrant system
to see if this may affect the rating of all, or
portions, of their fire district. In order to
possibly affect the 1ISO rating, accurate records
must be kept on the flow capacity, testing,
maintenance, and use of the hydrants for fire
suppression.

Chart A

Straight Pipe Equivalent For Fittings (In Feet)*

Pvc Pipe Diameter 2.5"

90° Elbow, Standard ................... 6.5 ..ot
90° Elbow, Medium Sweep .......... 55 ...
90° Elbow, Long Sweep .............. 45 ...
A5° EIDOW ..oovviiieiiece e 3.0.....

Hydrant Connection (6"X4.5") .....ccooiiiieieaennnn.
Reducer (8" X 6") ..uiiiiiieiiieiie e

3.0"

4.0" 5.0" 6.0" 8.0" 10.0"

85...... 11.0....... 14.0 ....... 16.0 ....... 22.0....... 27.0

......... 95....120......140 .......18.0....... 22.0

55........ 7.0...... 9.0...... 11.0 ....... 14.0....... 18.0

4.5......... 50......... 6.5......... 75 ... 10.0....... 13.0
............................................ 25
............................................................ 35

*Source: Handbook of PVC Pipe
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Chart B

Head Loss Per 100 Feet Of Pvc Pipe

1600 .......... 403.2 ........... 995 ........... 336 138 6.5 .. 34 ... 1.2
1700 .......... 451.1 ......... 1113 ........... 376 155 7.3 s 3.8 .. 1.3
1800 .......... 5015 ......... 123.7 ........... 41.8............. 172 81l 4.2 . 1.4
1900 .......... 5543 ......... 136.7 ........... 46.1............. 190, 9.0 4.7 oo, 1.6
2000 .......... 609.5 ......... 1504 ........... 50.8............ 209....s 99. .. 52 ... 1.7
2100 .......... 667.2 ......... 1646 ........... 556 229, 10.8............. 56........... 1.9
2200 .......... 727.2 ......... 1794 ........... 60.6............. 249............. 11.8............. 6.2 ... 2.1
2300 .......... 789.6 ......... 1948 ........... 65.8.....cce.... 27 1., 12.8....cce 6.7 e 2.3
2400 .......... 854.4 ... 210.7 ........... 712, 293 13.8..cceennen. 7.2 . .. 2.4
2500 .......... 921.4 ......... 227.3 .o 76.7 oo 316 149............ 7.8 .. 2.6
2600 .......... 990.9 ......... 2444 ... 825..... 34.0............ 16.1............. 84 ... 2.8
2700 ........ 1062.6 ......... 262.1 ........... 88.5............. 365 17.2............. 9.0 ... 3.0
2800 ........ 1136.6 ......... 2804 ........... 94.7 ..o 39.0...ccceennis 184............. 9.6 ........... 3.2
2900 ........ 1213.0 ......... 299.2 ... 101.0............. 41.6............. 19.7........... 10.3 ........... 3.5
3000 ........ 12916 ......... 318.6 ......... 107.6............. 44.3............. 21.0........... 109 ........... 3.7
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Chart C

Head Loss Per 100 Feet Of Hard Rubber Suction Hose

1200 ........ 8383.8 ......... 698.3 ........... 71.0............. 40.0............. 240.............

1300 ........ 97235 ......... 809.9 ........... 823 46.4............. 27.8..ccuun.. 11.4
1400 ...... 11153.9 ......... 929.0 ........... 94.4........... 532 319.......... 13.1
1500 ...... 12674.2 ....... 10556 ......... 107.2............. 60.5............. 36.2........... 14.9
1600 ...... 14283.3 ....... 1189.6 ......... 120.9............. 68.1............. 409........... 16.8
1700 ...... 15980.5 ....... 1331.0 ......... 135.2...ciniie 76.2..c.en... 45.7 ... 18.8
1800 ...... 17765.0 ....... 14796 ......... 150.3............. 84.7 oo, 50.8........... 20.9
1900 ...... 19635.9 ....... 16355 ......... 166.2............. 93.7 e 56.1........... 23.1
2000 ...... 21592.7 ....... 1798.5 ......... 182.7........... 103.0............. 61.7........... 25.4
2100 ...... 23634.7 ....... 1968.5 ......... 200.0........... 112.8............. 67.5........... 27.8
2200 ...... 25761.2 ....... 2145.7 ......... 218.0........... 1229............. 73.6........... 30.3
2300 ...... 27971.7 ....... 2329.8 ......... 236.7 ..cccunnnn. 1334............. 80.0........... 32.9
2400 ...... 30265.7 ....... 2520.8 ......... 256.1........... 144.4............. 86.5........... 35.6
2500 ...... 326425 ....... 2718.8 ......... 276.2........... 155.7 ..cooeeeni. 93.3.......... 38.4
2600 ...... 35101.9 ....... 2923.7 ......... 297.0........... 167.5........... 100.3........... 41.3
2700 ...... 37643.1 ....... 31353 ......... 3185........... 1796........... 107.6........... 44.3
2800 ...... 40265.8 ....... 3353.8 ......... 340.7........... 192.1........... 115.0........... 47.4
2900 ...... 42969.6 ....... 3579.0 ......... 363.6........... 205.0........... 122.8........... 50.6
3000 ...... 457539 ....... 3810.9 ......... 387.1........... 218.3........... 130.7........... 53.8
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Dry Fire Hydrant Water Delivery System Components

.. \

4%
Adapiar

A. Head Assembly-Snap-on cap H. Suction Hose D. Horizontal Strainer Assembly K. Strainer
Adapters Support Clamp
B. Head Assembly-Rocker lug cap I. Suction E. Barrel Strainer L. Suction Hose

Hose Adapters . .
P F. Stream Strainer M. Riser Insulation Sleeve

C. Strainer Assembly J. Reflective Hydrant Sign
y y g G. Low Level Strainer N. Reflective

Hydrant Decal
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Design Worksheet

Fire Department

Dry Fire Hydrant Location

Step 1

Screen Length

Lateral Run Length
Riser Height

Wide Sweep Pipe Length
Straight Pipe =

Step 2

Use Chart A To Fill In The Following Values:

Hydrant Adapter Reducer
Elbow Elbow
Elbow Elbow

Straight Pipe Equivalent for Fittings =

Step 3
Straight Pipe + Straight Pipe Equivalent for Fittings = Total Straight Pipe Equivalent
+ = Total Straight Pipe Equivalent
Step 4
Desired GPM Flow = (Rated Pump Capacity)
Step 5

Using Answers from Steps 3 & 4 Use Chart B To Determine Head Loss For Pipe and Fittings.
Head Loss For Pipe And Fittings =

Step 6
Using Chart C, Determine Suction Hose Head Loss for Length of Suction Hose Used to Connect the
Pump to the Hydrant.

Suction Hose Head Loss =

Step 7
Static Lift =
Step 8
Add The Answers From Steps 5, 6, & 7 Together To Get Total Suction Lift.
#5 + #6 + #7 = Total Suction Lift

If Total Suction Lift Is Greater Than 20-25 Feet, The Pump May Not Be Able To Flow Its Rated GPM!

15



Example 1

i 20, i

PMSucr., 4~5'U ST N

. ELDOW
’ HYDRANT CONNECTION /——— ~—
6" x 45
6'
Pl T
v
c 8’ STATIC LIFT
10’ RISER
P
1
P
£ |Low LOW WATER LEVE
L IWATER —% W ER LEVEL
LEVEL
- " ——-——-ilf-— SCREEN SUPPORT
15 WIDE SWEEP PIPE
. 5
45 [ 6" PVC PIPE
ELBOWS

60’
LATERAL RUN

l
|
!

1. Lateral + Screen + Riser + Wide Sweep Pipe = STRAIGHT PIPE
60’ + Y + 10+ 1.5 = 76,5

2. 2-45 Elbows + 1-90 Elbow + Hydrant Connection (Chart A) = STRAIGHT PIPE EQUIV.
15’ + 16’ + 2.5’ = 335

3, STRAIGHT PIPE + STRAIGHT PIPE EQUIV.
76.5' + 33.%

4, Desired GPM Flow — 1000 GPM

5. Head Loss for Pipe & Fittings (Chart B) = 6.4’
58" x 110’ 7 100° = 6.4’

6, Head Loss in Hard Rubber Suction Hose (Chart C) = 5.7/
285 x 20’ / 100 = 57/

TOTAL STRAIGHT PIPE EGQUIV.
110

7. Static Lift = 8

8. The Answers to #S + #6 + #7 = TOTAL SUCTION LIFT
64 + 57 + 8 = 201
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Appendix A - 1

Siate of Wisconsin AFPLICATION FOR DRY HYDRANTS
Department of Matural Resources Form 350096 (R &2000)
PAGE | of 2

This faem is required under Section M, 12(3), Wis.Stats. Fefaml 4o provide this information may result in the dismizssal of your spplication. Pemosally
bdermifigblde information on this form will be used for no other punposs.

bid, L,
Section, . T M
Strviel or Roule "
! R (E) (W)

Sk, Tip Code
Ciry. S, Eip [ ACiy {1 Town | ) Village of

Hoema Telaphars Mo Waork Telephone Mo Fire Mus b Toax Pawcal Ma, Couney Bwmie af Wikerwp
I L] i ¥

thix applecation 2n hekal (U of the awenis) ol onl preeny. | Rive need sad ondéritare 58 of the addions of shie pemit asd stiached pages and will cossiraci tha shose
mslioned praject o1 iomplusee wil all doch cendition. | usdesstand Rl Tailors 1o comply with airy er all of The previnions ol e permil renders the asiharizaton

coninirsd Seren nell asd veiil ind rziiill in & Gne aad'oi i 1 under the iimes o 5. M1 LIV 5] Wikels e ferfzitare under v, 3015 Wi Sinte.
Privied oo Typed Fall Mame of 4 pplican Sagranims of Applicam D gl
Peigted o Tupal Fall Mamie of Conmaiing e Phiote: Mumba

ATTENTION! ¥OU MUST COMPLY WITH THE ATTACHED PERMIT COMNDITIONS
FINDNGS OF FACT

1. The Depastrmen and the applicsns have eompleted all procsdoes] requiremenis g ihe projest o permimed will comgdy with all spplicahle
requirements of Wiscongin Administrative Code and Wisconsin Siavates,

1 The proposed project will nof enpact wetlands, maserially obstruct navigatios, (& nol detrimenial to the public imfnest, amd will not adversely affct
water qualiry if the project is construmied. in accerdance with this pemit.

1 The Department has determined that the granting of this pamed would not be a major mate acton: significantly affscting the qualicy of the i
GHVINHIMESL.

CONCLUSHINS OF LAW

I. The Department had suthoney under 8, 3001 203), Wie S, and applecable Wintomsde Adsminarraing Codes
2. The Depariment has complicd with 8, 111, Wi S

NUTICE OF APPEAL RIGHTS

11 your belleve that you have s right 1o chellange this decision, yoo should know that the Wisconsin ssahnes and sdrormstmtive nubes establish time pareds
witny which neqeesls 1o review Depamment decisions must b= flled. To reqoest & coneesied case heartng purssant 1o 5. 22742, Wik, you have 30
abvya aler the devmte |3 malled, or otherwlie somed by the Depanment, to serve 4 pection for heaneg on the Seeremry of the Departmient of Maniml
Rerouress, Al reguests for contesed case heunsgs mus! be mads in acoondance with sectson MR 205 [5), Wis Adm. Cade. This secieim of the code
roquires that the prounds Tor the petstiom for hearng be sdentifed and that the desmned chanpet be described. Passuant o section ME 2005 (580e, Adm
Code, and section 217 41, Wis. Sl v ame reqered o inchads specific infrmation demonstrating sl four of the: fellowing:

1. The subsiantal interést of the petitioner which = gered in et or threaiened with injury by the Departmentk sction or inaction;

Z. That there & no cvidence of kegislative imient that B intenes 13 sof 10 be protecied;

3. That the injory 1o the pesitioner is different in kind or degree from the imjury & the general public caused by the Department’s actios or mection - asd
4, That there i o dispate of materal fct Cyow must speeify the disposed iyl

Thiz naotice ks peovided parsuant o 5. EVVA82), Wis. Saais

LEAVE BLANEK - EFARTMENT OF NATURAL PESOMIRLE USE OHLY
STATE OF WISOONSIN - DEPARTMENT OF HATURAL RESOLIRCES

Far tha Secrotary
|ussed By Dk Sigaed
Tl Fex B | §
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Appendix A - 2

State of Wisconsin APPLICATION FOR DRY HYDRANTS
Department of Matural Resources Form 3500-%4 (& 6/2000)

FAGE Zof 2
Dry Hydrant Permit Conditdons

1.

&

i,

Your ascepting this permit asd beganning bo constmect e prgect means thal vou hawe mead, understand and agree o fodlow all
comeditions ol thas permil

Wiou st submnit & phoingraph of the completed project to the Depariment wiathim 10 days of projmcampletion.

This pemit is not valid unless you have abtaimed all required approvals frem other LOCAL, STATE and FEDERAL
Jurisdictians

The dry hydrans:
a My not be ploced ina wetland or in o manme thit adversely smpedes surface of sehiurfscs low inko or out of any
wetland
Must have a perforated inlet seneen with cap on e inlet end.
Mug b nstalled wath the viserlandward of the andivary Fgheweater mark (OHWM].
Musa bar imatalbid S0 that the mlel pipe i@ covensd by al et 3 ool of water during normall |ow water levels.
Wlust be mstalled within the permitled’s riparian zone.

pEn e

The dry hydrami project:
i May pot result im the: permanent or teenpomry deposilon of fill m any sarfice water, foodplain or wetland.
b, May not result in the waierward exiension of the upland

The banks:
a. Shall have any grading or excavation confined e the mininvam area nesessary for consmetion
I Proper erosion contred measures, including the use of stnked hay bales and silt femcing, mius be usal and maintamed
during and afier the consiruciion of cthis project, Allerodible sreas must be immedimely seaded snd mulched with a fas)
growing prass mixiee, This grass seed minture must becoms established and sioballze alkrodible arcas. These erosan
codilro mcasincs musl adequately protect the wateraay and wellands from erogion and run-olT.

This it res om Movemhber 1 of the calendar r fallewing the date of issmance. Mo constraction may take place
after that date wnless wou obinim & wmten extension of this permt from the Department before the dote the penmit eapares
You mug keepa copy of this permic 1 the projecs site 28 sl times until the project & comrplened

o el mllow Depanment emplovess scoess 16 the project site o make nspeciions a1 any tive o depenming whither the
work i3 in compliance with this permit and asy other legal requirenenis

If necessary the Depanmest may amend this permb by changing or adkding conditices vo ensun (Bt he progect is in
compliance with all applicable legal requirements and revake s permmit o proted e public imlerest.

{rher condiisans:

Coopies of this
permil senid in: Comservatbon Warden

County Zoming Administratsr
LLS, Army Corps of Engineers
Lascal IV R Forester

Water Management Specialis

18
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Appendix A - 4

DEY HY DRANT
- SAMPLE DRAWING

o

DRAWIMGS OF PROPOSELD

ACTIVITY SHOULD BE

PREPARED IMN ACCORDAMCE
WITH SAMPLE DEAWING
Propased Magerials

A H HH |
el FHHEHHHH NN |
B 3 (immy Emmam ma

RO
piie 8| | cansdssancanad
REEEHIINNEE m b
g m e
el

[ |._._” ﬂ T [ m
R i Ho

Hd
z
£
¥
1
:
i

18" diamter PVC pipe

with perforaced inlet

aorean

§=12* diamecer rock

riprap
Rdditienal erceion

controle:

Use additional sheets if necessary,

T

e 1.--

EEEREE.
1 1 I
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Appendix B

State of Wisconsin Fee for Decisions on Applications to Alter
Deparimant of Matwral Resources Lakes, Streams or Wetlands
Form 3500-05348 (R 3/02) Paga 1 of 2

State law requires that the Depaniment charge a fee for processing your réquest o make changes to surface waters
ard wetlands. Each application or request requires the comect fes in order for review o begin, I vour project
includes several regulated activities you need only include payment only for the mast costly activity, 7 you have
guestions reganding the appropriate fiee, pleass contact your local Water Management Specialist.

* PLEASE 5EE PAGE I OF THIS FORM FOR APFLICABLE FEE *

All applications are reviewed on a first in - first out basis (information on current averge decision times is
available on request). We will do our wimost to review your application and deliver a decision promptly.

An expedited decision process is available for a supplemental fee of 32000, The expedited permit review
puarantees a decision within 20 days for most activities, 150 days for activities requiring a public notice of
environmmenial azsessment (EA), or 210 days for activities requiring both public notice and EA, 1 you wish to
recuest an expedited permit review, submat a letter with your application describing the fime frame that wall meet
your needs, aleng with a check for the applicable permit fee and a separate check For the supplemental S20060 fee
{The supplemental fee funds permit reviewers specifically designated for expedited decision-making). Within
twenty days we will respond in writing, specifying any additional infermation needed for an expedited decision on
your propasal, and the date by which we can make a decision once the application is complete

Refunds of standard lees are made only i the refund 15 regquested before we determine that the application is
complete. Supplemental foes will be refunded if a decision is ot made by the agread-upon date,

Afier-the-fact applications, for permits or approvals submitted after work has been commenced or completad,
require twice the usual fee. Projects started or completed without oiaining the appropriate permits are subject (o
polential enforcement actions (e.q monetary forfeitures or mandatory abitement ),

Personally idemifiable information on this fonm i3 nod intended 1o be used for any other purpose.

T BE COMPLETED BY APPLICANT:

Permit! Approval Applied for Amount Enclosed
{ree fisting or Page 2)
Signature of Applicam Drate Sigred

LEAVE BLANK - DEPARTMENT OF NATURAL RESOURCES USE OMLY

Fes Received § L Check O Money Order

Eeceived by
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Appendix D - Land Use Agreement

To Whom It May Concern:

This agreement, made the 1st day of June,
1985, by and between Chester Heiny (Owner) of
Ladysmith, Wisconsin, and Ladysmith Fire
Department of Ladysmith, Wisconsin,
(Permittee), to enter upon and use the following
described area located on CTH P, West of WSH
27, in Rusk County, Wisconsin.

(Legal description of property)
E 1/2 of SWSE Section 24, T34N, R7TW

for the purpose of installation of a dry fire
hydrant for drafting water. In order to accomplish
this purpose the Permittee intends to place or
construct the following items on the above-
described land:

6" PVC pipe and guards, with pipe terminat-
ing in a fire department connection.

This agreement shall be in effect commencing
the 1st day of June, 1985.

It is understood by the Owner and the
Permittee that this agreement is subject to the
following conditions:

1. The Owner may terminate this agreement by
written notice if the continued use of this land
by the Permittee will interfere with present or
future management objectives of the Owner
for the above-described area, or the Permittee
breaches any terms or condition contained in
this agreement.

2. Neither this agreement nor any right or duty
in whole or in part by the Permittee under this
agreement may be assigned, delegated or
subcontracted without the written consent of
the Owner.

3. All items placed on the property of the Owner
by the Permittee shall remain the property of
the Permittee. If this agreement is terminated,
the Owner shall permit the Permittee ad-
equate time to remove said property and
return the land to its natural state.

4. All stumps, slash, waste materials and other
debris shall be disposed of by the Permittee as
directed by the Owner.

5. The Permittee shall be responsible for obtain-
ing any and all permits required for construct-
ing items placed on the lands of the Owner.

23

6. No cutting or trimming of trees shall be done
unless approved by the Owner.

7. All signs, postings and other markers shall
conform to all codes and local ordinances and
shall be provided by the Permittee. The
Permittee retains ownership of all signs or
postings.

8. The Permittee shall maintain the area under
this agreement in a safe condition at all times.

9. The Permittee agrees to save, keep harmless,
defend and indemnify the Owner and all its
officers, employees and agents, against any
and all liability claims, costs of whatever kind
and nature, for injury to or death of any
person or persons, and for loss or damage to
any property occurring in connection with or
in any way incidental to or arising out of the
occupancy, use, service, operation or perfor-
mance of work in connection with this agree-
ment or omissions of Permittee’s employees,
agents or representatives.

10.This agreement does not give the Permittee,
its members or agents, any rights to hunting,
fishing, or trapping. The Owner grants the
right to the Permittee to enter the lands under
this agreement only for the express purpose
as stated by the Permittee.

11.Additional conditions specifically pertaining to
this agreed land use will be valid if enumerated
in the space provided between this condition
and closing signature. Every such addition will
be initialed by the Permittee and the Owner.

12.Permittee
Ladysmith Fire Department
by /s/ Brad Scheurer, Chief

Owner—Highway Right-of Way
Rusk Co. Highway Dept.

by /s/ Ken Zimmer

Highway Commissioner

Property Owner
Chester Heiny
by /s/ Chester Heiny, Owner

June 1, 1985



Appendix E

Resolution 85-57

To Enter Into Land Use Agreements

For Fire Department Installation Of

Fire Fighting Equipment On County Lands -

WHEREAS, in the interest of fire protection, Rusk County has been asked to grant certain fire depart-
ments the right to install fire fighting equipment on lands owned by the County; and

WHEREAS, the Land and Forestry Committee has reviewed the proposals and believes that they are in the
interest of the citizens of the County; and

WHEREAS, land use agreements have been drafted, outlining the understanding of the parties.

NOW, THEREFORE, BE IT RESOLVED by the Rusk County Board of Supervisors that it approves of the
Land Use Agreements, attached hereto and incorporated by reference, for use of described County land
for installation of fire fighting equipment.

BE IT FURTHER RESOLVED that the Board Chairman and County Clerk are authorized to execute the same.
/s/ Marvin Hanson, Chr. Rusk Co. Board
/s/ Richard Sargent, Rusk Co. Clerk

PASSED BY COUNTY BOARD AT THEIR
SEPT. 1985 MEETING
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Figure 1

RECOMMENDED WAY TO INSTALL HYDRANT

H . 90° HYDRANT CONNECTIDON

Woter in riser must remain T
below frost during high
water. You con mound soil

over and around the pipe
or use o styrofoam burrier.! HIGH WATER LEVEL

-LOW WATER LEVEL

2- 43° Elbows + 16-20" piec
okes up the wide sweep an

Screen slightly off the bottom
SCREEN SUPPORT

Figure 2

OPTIONAL INSTALLATION METHOD

Use this option only if you have o steep bank such that the backhoe cannot reach
deep enough to maintain a level trench cut to the riser or if you have a long

uphill run. The idea here is to minimize your use of pipe and to have less angled

elbows for your joints. This will help reduce the total suction lift. Remember to
maintain adequate soil cover over buried portions of pipe to prevent frost penetration.

PROBLEMS

L It is hard to dig the trench to match the angle.
2. Takes more time to install
45° HYDRANT

CONNECTION
ENNECTID ADVANTAGES

1. Less pipe used.
2. Less friction loss due to fittings.

Water in riser must remain
below frost during high water,
You can mound soil over and
around the pipe or use a

styrofoam barrier. HIGH WATER LEVEL

LOW WATER LEVEL

SCREEN SUPPORT
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Figure 3

HYDRANT CONNECTION LOWER
THAN PUMP INTAKE

Wﬂ DISCHARGE
SUCTION Wﬂ

PUMP SUCTION i wﬁ[g;bﬁANT
TO GROUND = 20°

HYDRANT CONN,
PUMP TO GROUND =
LESS THAN 20°

| GROUND LEVEL

CORRECT HYDRANT HOOKUP

SUCTION
HOSE HYDRANT

GROUND LEVEL

Wﬂ DISCHARGE

SUCTION

=

PUMP

INCORRECT HYDRANT HOOKUP
(Airlock in hydrant heoacd)

WM DISCHARGE

SUCTION

PUMP
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Figure 4

“Seasonal hydrants may be installed in areas
where frost would freeze any water in the hydrant
pipe. the Wascot VFD developed a system to
prevent freezing by injecting air into the hydrant
thereby displacing the water below the frost line.
With the water displaced below the frost line, the
hydrant should be useable year around for
drafting purposes. Air is injected into the hydrant
until it bubbles out of the screen or the pressure
gauge ceases to rise. This low pressure air should
not cause a safety problem, but all personnel
should be advised to remove the hydrant cap
slowly to prevent any possible injury. The air
gauge should be checked periodically to be sure
the water remains displaced.

Method 1: Drill and tap a compound gauge and
air chuck into the hydrant head. Be sure to
seal all threads. This method has the advan-
tage that when drafting, there is an indication
of the amount of suction your pump is produc-
ing. If you cannot draw a vacuum, you have
an air leak. The disadvantage of this method is
that damage to either the gauge or air chuck
could result in making the hydrant unusable by
creating an air leak.

Method 2: Install an air pressure gauge and air
chuck in the cap of the hydrant by drilling and
tapping into the metal. The chain for the
hydrant cap will have to be removed. Use
Teflon tape on the threads of the gauge and
chuck. This method has the advantage that if
the chuck or gauge is damaged, it will not
effect the air tight integrity of the hydrant
while drafting because the cap is removed.

Hydrant
Head

Compound
Gauge

Hydrant
' Cap

Air
® "\ Chuck

Pressure
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Field Notes











